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INTRODUCTION
The parasym pathetic cephalic ganglia have been studied in many species of birds and mammals, and among the latter the rodents have been given most attention (Gienc & Kuder, 1980; Kuder, 1980 Kuder, , 1983a Kuder, , 1983b Kuder, , 1985 . On the other hand, no similar data are available on the Insectivora. Earlier studies suggested certain correlations between the morphological features and the topography of the parasym pathetic ganglia and the taxonomic position of animal species.
In view of this, a study was untertaken on the cephalic parasym pathetic ganglia in the hedgehog, since this might be of interest from the stand point of phylogenetic development. The present study is the first part of this work. From the rem aining th ree an im als tissu e w ere taken for h istological e x a m in a [115] tions. T he section s w ere em bedded in p araffin and cut seria lly a t 10 th ick n ess in a m icrotom e. S ta in in g w as done by N issFs m ethod.
M ATERIAL A N D METHODS

T he reported in vestiga tio n s w ere carried out on eig h t a d u lt w estern hedgehogs
RESULTS
The otic ganglion in the hedgehog is a single oval cluster of neurons, 2.4 mm long and 0.9 mm broad. It is situated at the medial aspect of the mandibular nerve, about 2 mm below the oval foramen and is visible as a bulging structure lying closely below the m axillary artery (Plate V-VI, Fig. 1, 2 ). This artery runs along the posterior aspect of the m andibular nerve, and closely above the otic ganglion it bends crossing the nerve over its medial side. The otic ganglion is thus related more closely to the mandibular nerve than to the m axillary artery. As dem onstrated by histochemical examinations the delicate fascicles of postganglionic nerve fibres enter into connections w ith the branches of the m andibular nerve, mainly with the buccal nerve and auriculotemporal nerve. On the fascicles minute additional clusters of ganglionic neurons were observed (Fig. 1) . Running upwards the fascicles of postganglionic fibres become closely associated with m axillary artery, and pass then to the ipsilateral m axillary nerve.
Histological examinations dem onstrated a very thick connective-tissue capsule of the ganglion (about 500 |wm) at the periphery, while the most bulging middle part of the ganglion is coverd with only a thin (about 100 um) layer of connective tissue (Plate VI, Fig. 3 ). It was dem onstrated, moreover, that in the hedgehog the otic ganglion is a compact cluster of cells fused to the medial aspect of the m andibular nerve and, in part, to the m axillary artery (Fig. 3) . The ganglionic neurons, usually 40 jim in diameter, had a large clear nucleus with a well outlined nucleolus. The neurons were seen in a compact arrangem ent over the whole area of the cross-section. Satellite cells and few fibres were present between them. In succesive microtome sections pterygoid nerves were found, which branched off from the m andibular nerve and passed through the main mass of the ganglion (Plate VI, Fig. 4 ).
DISCUSSIO N
The otic ganglion may be associated with the m andibular nerve as well as with the m axillary artery. A comparative analysis of the topo graphic conditions in many animal species (Gienc & Kuder, 1985) dem onstrated that the location of the otic ganglion is determined, in the first place, by a different position of the m axillary artery in relation to the mandibular nerve. When the artery lies laterally the ganglion is situated at the m andibular nerve (Cirkova, 1958 (Cirkova, , 1959 Godinho, 1968 Kovsikova, 1958 Petela, 1974 Petela, , 1979 . On the other hand, in many animals (mouse, rat, golden hamster, midday gerbil Merionps meridianus, rabbit, dog), in which the m axillary artery runs along th e medial side of the m andibular nerve (Fischbach & Dudzińska, 1970; Gienc & Kuder, 1983; Kuder, 1983a Kuder, , 1983b Kuder, , 1985 ) the otic ganglion is associated, in the first place, w ith this artery at the site where it crosses the m andibular nerve. In such cases, the m axillary artery separates the main mass of the gan glion from this nerve. As stated by Gienc & K uder (1985) the course of the m axillary artery is, however, not a determ inant of the topography of the otic ganglion. In the guinea pig the m axillary artery, which runs m edially to the m andibular nerve, is not crossing the nerve near the oval foramen but runs along its anterior aspect (Gienc & Kuder, 1980) . In that species the otic ganglion encloses the trunk of the mandibular nerve on its medial, posterior and partly lateral sides. In the hedgehog also the m axillary artery crosses the m andibular nerve on its medial aspect but in such a way that the main mass of the ganglion lies below this artery on the medial aspect of the nerve, while only the upper bor der of the ganglion touches the m axillary artery, and numerous fascicles of the postganglionic fibres leave the ganglion at its upper border.
The morphologic features of the otic ganglion show a species-depend ent variability. A single compact cluster of ganglionic neurons is present in the guinea pig (Gienc & Kuder, 1980), mouse, rat, and ham ster (Kuder, 1980 (Kuder, , 1983a (Kuder, , 1983b , rabbit (Fischbach & Dudzińska, 1970) , cattle (Petela, 1971) and man (Żabotynski, 1953) . The otic ganglion may have also the form of several cell clusters interconnected each with others, as it is observed in the wild pig (Petela, 1979), sheep, and goat (Cirkova, 1958 (Cirkova, , 1959 , and dog (Gienc & Kuder, 1980) . The otic ganglion of the hedgehog, despite presence of additional cell clusters at it, should be included into the form er group. However, the presence of a thick capsule of con nective tissue makes impossibile an accurate determination of the shape of the ganglion by the histochemical method. Only the middle, most bulging, part of the ganglion covered by only a thin connective tissue layer shows acetylocholinesterase activity.
The otic ganglion of the hedgehog is relatively large in relation to these ganglia in other species (Gienc & Kuder, 1980 , 1983 Kuder, 1983b Kuder, , 1985 .
As shown in the observations of Petela (1979) in the wild pig the1 nasomedial part of the otic ganglion covers the initial part of the medial pterygoid nerve. Sim ilary as in cattle (Petela, 1974) since in that species the otic ganglion lies along the medial pterygoid nerve. In the rabbit this gangion is closely associated with the medial pterygoid nerve (Fisch bach & Dudzińska, 1970). The topographic association of these two stru-ctures is even more pronounced in the hedgehog, since in this species the nerve passes through the main mass of the ganglion.
The fascicles of postganglionic fibres leave the otic ganglion in various directions. In the guinea pig they form a characteristic plexus surround ing the trunk of the m andibular nerve on its medial and lateral aspects, and then join the main branches of this nerve (Gienc & Kuder, 1980) . On the other hand, in the dog these fascicles of cholinergic fibres lie on the superiorposterior side of the m axillary artery and join the auri culotemporal nerve and the buccal nerve (Gienc & Kuder, 1983) . A similar course of the postganglionic fibres was reported by Kuder (1983b) in the mouse, rat, and golden ham ster. The present study confirms this course of the postganglionic fibres in the hedgehog as well, these fibres lie on the wall of the m axillary artery and form parts mainly of the buccal nerve and auriculotemporal nerve.
In the hedgehog the neurons in the otic ganglion show a compact arrangem ent, with only a small num ber of fibres between them. A similar arrangem ent of the ganglionic neurons was observed also in man (Żabo-tynski, 1953), dog (Gienc & Kuder, 1983), golden hamster, and midday gerbil Meriones meridianus (Kuder, 1983b (Kuder, , 1985 . This suggests that the morphology and topography of the otic ganglion are species-specific and not related to the taxonomic position of the species. 
